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SIG NIFICANCE OF THRUST-PLANES I N  THE GREAT BASIN RANGES .  
Il Y  C IL\ RELS R .  K E Y E S .  
For more than a generation n o  other hypothesis of  the rearing of  the 
mountain ranges of  the G reat Basin has been countenanced except that of  
simple normal faulting on a gigantic scale. This is the explanation offered 
by G ilbert* .  I t  has its foundation in the observations made by this investigator 
in the Grand Canyon region of  Arizona. 
While faulting is  widely known in the G reat Basin country, i t  is one of  the 
most surprising of  facts that few fault-lines have ever been discovered at the 
foot of the Basin ranges .  Whenever the greater lines of d isplacement are 
located it is  almost invariably the case that they are not at the base of  the 
mountain ridges,  but at a distance of several miles out on the adj oining plain·•· . 
The mountains are in the main symmetrically developed. The longe r  r idges 
have usually a d istinct bilateral symmetry. These facts are suggestive of  
some inattention to the time-factor o f  the maj or faulting. In the maj ority o f  
cases in which critical evidence h a s  been adduced the dates of  t h e  principal 
displacements are not nearly so recent !s had been assumed.  Instead of  
being quite late geologically the period appears to be quite early .  Probably 
most of the more profound faulting took place in Jurassic times. While with­
out question fault movements have been continuous since the beginning of  
Mesozoic times, and are even now in progress as Spurr:  has lately noted ,  the 
main displacements are ancient. 
Rl'cent investigations have had especially in mind the determination of  the 
dates and of the kinds of the various crustal adj ustments in the G reat Basin 
country. On the whole, the later movements of the great rock-masses appear 
to be largely tile rt'sult of compressive rather than of normal strains. The 
infolcl ing o f  old lava-sheets in deposits of  Eocene, M i ocene, and Pliocene ages, 
in the Death Valley d istrict of  eastern California, for instance, i s  particularly 
suggestive . Similar marked flexing of Tertiary strata is now known in many 
other places in the same region. 
The compressive character of  the acqui red geologic struetures i s  especially 
well indicated by certain enormous thrust-planes which have been recently 
noted. Although the exact dates of  some of these  phenomena are not as yet 
clearly fixed the vositions which some of thPm occupy seems to point to tile 
fact that the accompanying movements may have had much to  do with the 
rearing of  the mountains themselves. The importance of  the recognition of the 
presence of th rust-planes in many of  the desert ranges lies in the inference that 
* G eog. and G co l .  E x pl . a n  cl f-:·u 1T. \.V. 1 0 0 �fe r i cl . ,  Prog. Hep t . ,  p .  4 8, ] S 7 ·L 
t B u l l .  G e o l .  Soc.  A n\e> r i .ca , -vol.  X I X ,  p. 6 3 ,  1 �)(1 8 .  
\Bull .  G e o ! .  Soc.  A m e r i c a ,  V o l .  X J T ,  p .  2 1 7 , 1 9 0 1 .  
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we may have to ascribe to the mountains of the region generally, even when 
normal faulting is in evidence, an initiatory genesis through reversed faulting. 
Second only in importance to this important observation is that of the 
possible radical difference in expression of compressive strains in great rock­
sections composed entirely of brittle masses and these of masses made up of 
alternating beds of weak and resistant rocks, especially when the former 
greatly predominates. Through great compression the tectonics of the western 
country would thus be quite distinctive from that of the eastern, o r  Appa­
lachian, field .  In the last mentioned region the rock-masses include numerous 
thick zones of yielding shales . Under compression from the sides such masses 
would easily flow, as it were, enabling the more rigid and brittle layers to 
become severely flexed into a series of close folds without Joss of their con­
tinuity. In the Great Basin region there are practically no shale beds except 
the late clays. In the entire Paleozoic section, which is  upwards of  15,000 feet 
in thickness, there are very few layers that would yield to flexing. Under 
these conditions folding would in any case be very slight. With brittle rock­
m asses only breakage and shearing would be possible. As shown by Irving* 
for the Wisconsin region, great movement in such rocks is likely to take place 
only through a narrow belt. Thousands of feet of movement may be expressed 
within a space of a few hundred feet with no other break within a distance of 
many miles on either side. 
In the desert region of the West the conditions are not so favorable as they 
might be for obtaining critical evidences bearing upon this point. The foots 
of the mountains are almost invariably covered by ever-shifting loose materials .  
So far as known the desired data have never been especially sought. The only 
published suggestion that is now recalled of this mode of mountain origin is 
in the cases of the Sierra de los Caballos, the Sierra Oscura, and the S'ierra 
San Andreas, in south-central New Mexicot. 
If  the thrust be the true explanation of some of the Great Basin ranges then 
the mountains of this region are not to be put in a class so very different from 
that to which the Appalachians and the Juras belong. The specific difference 
is only in the character of the rocks composing the mountains. This, however, 
may give rise to very diverse geologic structures. 
It is  also now known that there have been great tortional movements in many 
p arts of the American arid region, by which long ranges have undergone con· 
siderable lateral displacement. Abundant evidences of this phenomenon are 
to be seen in the Sandia and Manzano ranges, and in the C aballos, Cochillo 
and Fra Cristobal mountains! .  This phase of the subject is of very great in· 
terest and is worthy of careful and extended inquiry. 
*U. S. Geo!. Surv., 7th Ann. Rept. , p.  3 9 0, 1 8 8 8 .  
tJournal of Geology, Vol. XIII, p.  6 4 ,  1 9 0 5 .  
! Proc. Iowa Acad. Sci. ,  Vol. XII, p .  1 6 3 , 1 9 0 5 . 
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